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$\min$ $\langle C,$ $X\rangle$
$s.t$ . $\mathcal{A}(X)=b$
$X\in S_{+}^{n}\cap \mathbb{R}_{+}^{n\cross n}$
$\langle\cdot,$ $\cdot\rangle$ $(\langle C,$ $X\rangle$ $:=$ trace $(C^{T}X)),$ $C\in \mathbb{R}^{n\cross n},$ $b\in \mathbb{R}^{m},$ $A(X)$ $\mathbb{R}^{n\cross n}$
$\mathbb{R}^{m}$
$S_{+}^{n}$ $n$ $(S_{+}^{n}:=\{X|X=X^{T},$ $\forall y\in \mathbb{R}_{+}^{n},$ $y^{T}Xy\geq$


















$A^{*}(y)$ $A$ $\mathcal{K}$ $\kappa*$ $\mathcal{K}$
$(\mathcal{K}^{*}:=\{x|\forall y\in \mathcal{K}, \langle x, y\rangle\geq 0\})$ . $S_{+}^{n}\cap \mathbb{R}_{+}^{n\cross n}$
$S_{+}^{n}+\mathbb{R}_{+}^{n\cross n}$ [6],
$\min$ $\langle C,$ $X\rangle$
$s.t$ . $A(X)=b$ (1)






$C_{n}:=\{X|X=X^{T}, \forall y\in \mathbb{R}_{+}^{n}, y^{T}Xy\geq 0\}$ ,
$C_{n}^{*};=\{X|$ $m, y_{1}, \cdots, y_{m}\in \mathbb{R}_{+}^{n}, X=\sum_{k=1}^{m}y_{k}y_{k}^{T}\}$.
4
$C_{n}^{*}\subseteq(S_{+}^{n}\cap \mathbb{R}_{+}^{n\cross n})\subseteq S_{+}^{n}\subseteq C_{n}$ (3)
(3)
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$x_{j}\in\{0,1\}$ $\forall j\in B$
$B$ 0-1 $(B\subseteq\{1, \ldots, n\})$ .
(P)




$\min$ $\langle Q,$ $X\rangle+2c^{T}x$




$x_{j}=X_{jj}$ $\forall j\in B$
$(\begin{array}{ll}1 x^{T}x X\end{array})\in C_{1+n}^{*}$
$C_{n}^{*}$ (C) [2] (4)
(P) (C)
(C) 2
$A,$ $B$ trace$(AXBX^{T})$ $X$
(QAPCP)
$(QAP_{CP})$
$\min$ $\langle B\otimes A,$ $Y\rangle$
$s.t$ . $\sum_{i}Y^{ii}=I$
$\langle$I, $Y^{ij}\rangle=\delta_{ij}$ $\forall i=1,$ $\ldots,$ $n\forall j=1,$ $\ldots,$ $n$
$\langle ee^{T},$ $Y\rangle=n^{2}$
$Y=(\begin{array}{lll}Y^{11} \cdots Y^{1n}\vdots \vdots Y^{n1} \cdots Y^{nn}\end{array})\in C_{n^{2}}^{*}$
$e\in \mathbb{R}^{n^{2}}$ 1 $Y^{ij}\in \mathbb{R}^{n\cross n}(\forall i,j=1, \cdots, n)$
(QAPCP) [3]
Rou12
$X^{*}=$ $[000200000000000000000000000000000000000000009996$ $000000000000000000000000000099980000000000000000$ $000000000000000000000000000000000000000099980000$ $000099970000000000000000000000000000000000000000$ $000000000000000000000000000000000000000099980000$ $000000000000000000000000000000000000000000009997$ $000000009998000000000000000000000000000000000000$ $000000000000000000000000999800000000000000000000$ $000000000000000000000000000000000000000000009997$ $000000009996000000000000000000000000000000000002$ $000000000000000000000000000000000000999800000000$ $000000000000000000000000000000000000000099970000)$
Rou12 $X$ pt [3].
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$\phi(X)$ $:=-($log det$X+ \sum_{i,j=1}^{n}\log X_{ij})$
[8].
$\mu$ $\phi(X)$












$\{\begin{array}{l}\nabla^{2}f(X_{k})\triangle X_{k}+\nabla f(X_{k})=\mathcal{A}^{*}(y)\mathcal{A}(\triangle X_{k})=r_{k}\end{array}$ (7)








$\frac{|\langle C,X_{k+1}\rangle-\langle C,X_{k}\rangle|}{\max\{1,|\langle C,X_{k}\rangle|\}}<\epsilon$ (10)
$\Vert r_{k}\Vert<\epsilon_{f}$ (11)
(1)
step. $0$ : $X_{0}$ , $\mu 0$ , $\epsilon_{o},$ $\epsilon_{f}$
step. 1: $X_{k}$ (10),(11)
step.2:(7) $\triangle X_{k}$
step.3 :(8) $\alpha_{k}$ $X_{k+1}=X_{k}+\alpha_{k}\triangle X_{k}$
step.4 : $0<\mu_{k+1}<\mu_{k}$ $\mu$ $k$ $:=k+1$ step.1
5
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